Abstract: Municipal solid waste (MSW) is increasing rapidly due to the global economic growth and worldwide mass urbanization, creating serious environmental, economic and social problems. In China, public-private partnership (PPP) is regarded as an effective mechanism to attract private capital to provide MSW treatment works and services, and hence a number of waste-toenergy (WTE) incineration projects have been developed. Various risks could occur in different stages of the PPP project delivery process, causing problems or even leading to failure of a project. This paper first identified 21 risk factors in PPP WTE incineration projects through literature review and case studies. Then, through a questionnaire survey, the top five most critical risk factors were found by statistically analyzing the significance of each factor. Next, factor analysis was conducted to determine the major common dimensions of the failure reasons in PPP WTE incineration projects. After that, agreement analysis was performed to explore the perspectives of academic researchers and industry experts in terms of the similarity and difference in the ranking of the risk factors. Finally, the causal relationships of the risk factors were discussed. Outputs of this research would facilitate both public and private sectors to design effective preventive measures to successfully address the risks in PPP WTE incineration projects, and they could also be used as a reference for risk management in PPP projects of other sectors as well.
INTRODUCTION
Municipal solid waste (MSW) is increasing rapidly due to the global economic growth and worldwide mass urbanization, and according to the report published by the World Bank, there are 1.3 billion tons of MSW produced per year at 2012 and will increase to 2.2 billion tons by 2025 (World Bank 2012 . Wasteto-Energy (WTE) incineration is an effective way to treat MSW (Rand et al. 2000; Zhao et al. 2016) , decrease the volume of MSW and generate electricity (Cheng and Hu 2010) , which has been widely used in many countries, such as Japan, China and Denmark (Ecke et al. 2001; Jung et al. 2004; Kleis and Dalager 2004) . The Public-Private Partnership (PPP) is regarded as an effective mechanism to attract investment from the private sector to provide infrastructure and public services with improving efficiency in the delivery of such works and services, especially in emerging markets (Farquharson et al. 2011) . In PPP arrangement, the private sector usually takes the responsibilities of financing, design, construction, and operation of the WTE incineration project, and also the private sector will repay loans, recover the initial cost, and receive reasonable profits by processing the MSW, generating and selling power within a concession period (Akintoye et al. 2008; Martins et al. 2011) .
A number of WTE incineration projects have been developed through PPP arrangement, such as the Dublin WTE project in Ireland and the Cornwall energy recovery center project in UK, etc. In China, as of 2008, more than 70% of the WTE incineration projects have been developed through the PPP arrangement (Chen et al. 2010; Song et al. 2013) . Also, the Ministry of Finance (MOF) in China had issued 752 pilot PPP projects in the sectors of waste, transportation, water, etc. in 2014, 2015 and 2016 , of which 36 are PPP WTE incineration projects. However, due to the large construction cost, technical difficulties in construction and operation, and the long concession period commonly associated with the PPP arrangement, many serious risk events or even project failures have occurred in PPP WTE incineration projects (Song et al. 2013) . For example, in Beijing Liulitun WTE incineration project in China, a large-scale public opposition happened because the project may have serious impact on nearby residents, cause environmental pollution and also there was no sufficient public participation and transparent government decision-making process when approving the project (Yi 2011 ).
Risk analysis is one of the most popular topics in previous studies of PPPs (Castro et al. 2016; Zhang et al. 2016) , and *Corresponding author. Email: zhangxq@ust.hk many risk factors have been identified for the sectors of water, power and transportation considering the specific characteristics of each type of infrastructure project (Ameyaw and Chan 2015; Cheung and Chan 2011) . In previous studies, several key risk factors have also been identified and analyzed for the sector of PPP WTE incineration (Song et al. 2013; Xu et al. 2015) , such as the government credit risk, technical risk, public opposition and environmental pollution. Because, the appropriate risk allocation is one of the critical successful factors for PPPs in infrastructure development (Zhang 2005a; Zhang 2005b) , the comprehensive risk identification is always the prerequisit of desiging risk allocation mechanism and remedial measures.
This paper is going to identify the critical risk factors for PPP WTE incineration projects through a questionnaire survey, and a factor anallysis is going to be used to describe the interrelationships among risk factors and determine the major dimensions of all risk factors, that will help to investigate the major dimensions of project failure reason, and also, the research findings are useful to the public and private sectors to design efficient risk prevent measures.
IDENTIFICATION OF RISK FACTORS

Risk Factors for PPP Projects in General
As the risk management is one of the top research interests of PPP study (Zhang et al. 2016) , many risk factors for PPP projects in general have been identified in previous studies, such as the political risk (Wang and Tiong 2000) , revenue risk (Shan et al. 2010 ) and technical risk (Soomro and Zhang 2011) . The common categories of risk factors had been given by the World Bank, which includes design, construction and commissioning, operation, demand risk, etc. (World Bank 2014) . Serval risk factors may have similar significance in different types of PPP projects. For example, the government intervention and public credit are ranked severe for the sectors of water, power and transportation (Cheung and Chan 2011) . However, many other risk factors should be carefully studied for each sector due to the specific characteristics of each type of infrastructure project. For instance, the environmental pollution (Mills et al. 2006 ) public opposition (Song et al. 2013 ) have drawn most focus for PPP WTE incineration projects.
Risk Factors for PPP WTE Incineration
Projects Identified in Previous Studies Song et al. (2013) had investigated 10 risk factors for PPP WTE incineration projects in China based on case studies, and provided response strategies for managing these risks by drawing experience and learning lessons from several projects. Ouyang and Wu (2010) had studied relevant MSW management policies and regulations in China, and suggested that the key risk factors in PPP WTE incineration projects are environmental pollution, MSW supply risk and incompleteness of law. Xu et al. (2015) has identified five critical risk factors from analyzing risk events of 14 PPP WTE incineration plants through content analysis. These risk factors are insufficient waste supply, disposal of nonlicensed waste, environmental risk, payment risk, and lack of supporting infrastructure.
The writers have conducted a comprehensive literature review to identify risk factors in PPP WTE incineration projects, including Xu et al. (2015) , Wang and Tiong (2000) , Kumaraswamy and Zhang (2001) , Grimsey and Lewis (2002) , Mills et al. (2006) , Xu et al. (2006) , Ng and Loosemore (2007) , Xu and Li (2008) , Qi et al. (2009), Ouyang and Wu (2010) , Weber and Alfen (2010) , Cheung and Chan (2011 ), Song et al. (2013 ), World Bank (2014 , Zhang and Xiong (2015) , Fayek and Omar (2016) , Sha (2016) , Song et al. (2016) , and Yan et al. (2017) . A total of 21 risk factors in PPP WTE incineration projects were identified through literature review. Table 1 lists the 21 risk factors with description for each of them.
SIGNIFICANCE INDEXES OF RISK FACTORS
Questionnaire Survey on Relative Significance of Risk Factors
The authors conducted an international questionnaire survey on experts regarding the relative significance of these critical risk factors in PPP WTE incineration project on a scale of 0-5 (with "0" being "not applicable," "1" being "not important," "2" being "fairly important," "3" being "important," "4" being "very important," and "5" being "extremely important"). About 121 questionnaires were sent out and 62 respondents returned complete questionnaires. All of the respondents had research or work experience in PPP projects. Many of them were from organizations with rich experience in PPP practice. 49 respondents came from the industry and 13 respondents were from the academia. Table 2 provides some details on respondents' backgrounds.
Calculation of Significance Indexes
The following formula is developed by Zhang (Zhang 2005b) to calculate the significance index of each critical success factor in developing PPP projects, and in this paper, it will be used to calculate the significance index of each risk factor. The significance index could be used to reflect the expert's judgments on the significance of each risk factor. Normally the experts will give such judgments based on their understanding on the risk occurrence probability, potential loss or other aspects of the risk factors. The higher significance index means that such risk factor is more critical for PPP WTE incineration project in this research. The Significance Index (SI i ) is defined as
where SI i = significance index for the ith risk; N i0 = number of responses as "not applicable" for the ith risk; N i1 = number of responses as "not important" for the ith risk; N i2 = number of responses as "fairly important" for the ith risk; N i3 = number of responses as "important" for the ith risk; N i4 = number of responses as "very important" for the ith risk; and N i5 = number of responses as "extremely important" for the ith risk.
Significance Indexes and Rank of Risk Factors
A consolidated summary of the responses from the academic sector, the significance indexes, and rank of the risk factors based on academic responses are listed in Table 3 . A consolidated summary of the responses from the industry, the significance indexes and rank of the risk factors based on responses from the industry are in Table 4 . The significance indexes, and rank of the risk factors based on all responses are shown in Table 5 .
AGREEMENT ANALYSIS
In previous section, the significance indexes were calculated separately according to responses from industrial and academic sectors. There is a need to examine the level of agreement between respondents from the industrial and academic sectors in the rating of the significances of the risk factors. This is done by conducting a Mann Whitney U test to determine whether the mean significance of each risk factor is equal across the different sectors. And, please read the book of SPSS for Windows Step By
Step: A simple Guide and Reference (George and Mallery 2010) for details. The hypotheses are as follows:
H 0 = mean significance of each risk factor is equal between two sectors Ha = mean significance of each risk factor is different between two sectors
The statistic of the Mann Whitney U test is U, which is compared to a table of critical values based on the sample size of each group. If the value of U exceeds its critical value at some significance level (usually 0.05) it means that there is evidence to reject the null hypothesis and accept the alternative hypothesis (Zhang 2006) . Table 6 shows the results of the Mann Whitney U test for risk factors, and there are only two out of the 21 risk factors are indicated as statistically different in terms of mean significance at the 95% level of confidence between industrial and academic sectors. The two risk factors are "construction cost overrun" and "unwillingness to pay", and the respondents from the academic sector always give a higher rating on the two risks than the respondents from the industrial. According to the agreement analysis, 90% of the risk factors are similarly selected by industrial and academic sectors indicates that all the respondents consider risk factors rather similarly in affecting the success of a PPP project. Unsatisfactory performance in quality, health, safety, etc. during design, construction and commissioning phase. The completion of construction works should be in a condition sufficient to merit release of the construction contractor from delay liquidated damages liability. 5
Operating cost overrun Operating cost fluctuation. For instance, the cost of the fuel, power or labors is much higher than expected. 6
Operational performance risk Performance risks associated with operation management and maintenance, such as low efficient operation, unreasonable maintenance, operation incident or lack of raw material supply. 7 MSW supply risk Risks associated with the quantity and quality of MSW supply. 8
Revenue risk Revenue from MSW treatment subsidy and power generation and selling is much less than expected. 9
Unwillingness to pay Tariff or revenues are not collected as expected because of the public's unwillingness to pay. 10 Government decision-making risk Bureaucratic, opportunistic or corruption behavior of the government, non-transparent decision-making process or lack of professional knowledge. 11
Government credit risk Public agencies' failing to fulfill their obligations in the concession contract can negatively affect the project, such as serious deferred in subsidy payment, construction or operation suspended by the government. 12
Land acquisition and administration approval risk
Improper site selection, cost overrun or delay in acquiring the site, or delay in acquiring relevant project approvals from local government. 
FACTOR ANALYSIS OF RISK FACTORS
Adequacy for Factor Analysis
The survey data should be examined to see whether it is appropriate to use factor analysis by conducting the Kaiser-MeyerOlkin (KMO) test and/or the Barlett's test of sphericity (Zhang 2006) . The two tests indicate the strength of the relationship among variables and provide a minimum standard that should be passed before conducting factor analysis. The KMO measure of sampling adequacy is an index for comparing the magnitudes of the observed correlation coefficients to the magnitudes of the partial correlation co-efficient. Its value should be greater than 0.5 for a satisfactory factor analysis to proceed (Zhang 2006) . The Bartlett's test of sphericity examines the null hypothesis that the correlation matrix is an identity matrix (that is, the variables in the population correlation matrix are uncorrelated), which would indicate that the factor model is inappropriate.
Basic Steps of Factor Analysis
Factor analysis is a statistical approach that can be used to verify the conceptualization of a hypothesis by analyzing interrelationships among a large number of variables and to explain these variables in terms of their common underlying dimensions by condensing the information contained in a number of original variables into a smaller set of dimensions with a minimum loss of information. There are four basic steps for factor analysis:
(1) generation of the correlation matrix; (2) extraction of initial factors; (3) rotation and interpretation; and (4) construction of scales or factor scores for further analyses. Please refer to Zeller and Carmines (1980) and Pett et al. (2003) for details on how to conduct a factor analysis (Zhang 2006) . Table 7 shows the results of the KMO and Bartlett's tests for all of the 21 risk factors. The KMO measure is 0.681, indicating the data are adequate for factor analysis. The observed significance level of the Bartlett's test of sphericity is 0.000, which is small enough to reject the null hypothesis and supports a factor analysis for the data. The two tests draw consistent conclusions regarding whether a factor analysis is appropriate. Therefore, a factor analysis is conducted for all of the 21 risk factors. The principal components and orthogonal rotation are used to extract highly correlated risk factors into a small number of major components (dimensions). Figure 1 shows the scree plot of the factor analysis for all of the 21 risk factors. The scree plot graphs the eigenvalue against the number of components. Each successive component accounts for decreasing amounts of the total variance. Seven principal components are extracted by specifying eigenvalues (i.e., the variances of the principal components) greater than 1. As shown in Table 8 , the seven extracted components cumulatively explain 73.899% of the total variance. Table 9 is the rotated component matrix, in which to make the output easier to read absolute values less than 0.5 are suppressed. Each row of Table 9 contains component loadings, the correlations between each variable (risk factor), and the component. The component loadings indicate which risk factor belongs to which component. The first component has the largest variance and therefore can explain the problem most effectively. The second component is independent of the first component and contains as much of the remaining information in all risk factors as possible, and so on. As shown in Table 9 , the risk factors belong to the first component usually occur due to the lack of government support to the project and then might cause project failure eventually. Therefore, after examination of the meanings of the risk factors that belong to each component, the seven components are renamed, respectively, "Reason I: lack of government support", "Reason II: unstable economic and financial situation", "Reason III: private sector's opportunistic behavior", "Reason IV: low efficiency in cost management and fee control", "Reason V: low performance in project quality management", "Reason VI: lack of social and environmental management", and "Reason VII: Force majeure and lack of technical capability".
Factor Analysis for All Risk Factors
Factor Analysis for All Agreeable Risk Factors
As discussed in a previous section, two out of the 21 risk factors are not agreeable among the different sectors. It is meaningful to rerun the factor analysis using only the 19 agreeable risk factors. Table 10 shows the results of the KMO and Bartlett's tests. The KMO measure of 0.663 and the 0.000 significance level of the Bartlett's test indicate that a factor analysis is appropriate for the 19 agreeable risk factors. Figure 2 shows the scree plot of the factor analysis for the 19 agreeable risk factors. Six principal components are extracted by specifying a minimum initial eigenvalue of 1. As shown in Table 11 , the six extracted components cumulatively explain 72.114% of the total variance. Table 12 shows the rotated component matrix (absolute values less than 0.45 are suppressed). After examination of the meanings of the risk factors that belong to each component, the six components are renamed respectively as "Reason I: lack of government support", "Reason II: unstable economic and financial situation", "Reason III: private sector's opportunistic behavior", "Reason IV: low performance in project management", "Reason V: lack of social and environmental management", and "Reason VI: Force majeure and lack of technical capability". A comparison of the extracted components of the factor analysis using all risk factors and only the agreeable risk factors is shown in Table 13 .
In the sector of WTE incineration, the MSW supply is always controlled by the government, and that has directly influence on project revenue. Therefore, it is reasonable that the MSW supply risk and revenue risk belong to the first component. The risk of delay in completion has strong interrelationship with the public opposition as shown in Table 13 , because the construction delay is always caused by the public opposition in WTE incineration project. Therefore, according to the factor analysis, the risk factor of delay in completion belongs to the fifth component.
ANALYSIS ON CRITICAL RISK FACTORS
6.1 Top Five-ranked Critical Risk Factors Based on Questionnaire Survey Figure 3 compares the top five-ranked risk factors based on responses from the academia sector and the industrial sector. Among those significant risk factors, two risk factors seem to have obvious difference in ranking based on the experts' view from the academia and industrial. The first one is construction cost overrun, which is ranked fourth in significance by the experts from the academic sector. However, the experts from the industry generally give a medium ranking on it. On one hand, the construction cost overrun is one of the most popu-lar risk factors in construction project and always encountered in practice, so the experts from academia may consider it as a critical one. On the other hand, because the construction cost overrun always happens in practice, the experts from industrial usually have rich experiences and various methods of managing it, such as the effective management of claims and variations, or designing the tariff adjustment mechanism against the risk of construction cost overrun. Therefore, the experts from the industrial may not rank this risk factor as the most critical one considering the possible effective risk preventive measures.
The other risk factor is government credit risk, which is more emphasized by the experts from the industry than the ones from the academia. From the academic's perspective, there were already many studies on managing the government credit risk, and such risk could be managed under the specific conditions in the PPP contract (Wang and Tiong 2000) or by purchasing the political risk insurance. However, in practice, although there are some preventive measures against this risk, the project still may face huge financial loss due to the government default behaviors, such as delay in payment to the project (Song et al. 2013) , so the experts from the industrial always pay more attention to the government credit risk.
It is useful to measure the agreement in the ranking of these risk factors between the industrial and academic sectors. Okpala and Aniekwu (1988) provided a quantitative method for rank agreement analysis. In this method, the "rank agreement factor" (RAF) is used, which was also used by Zhang (2005b) to analyze the rank agreement of critical successful factors for PPP infrastructure development. The RAF shows the average absolute difference in the ranking of factors between two groups. For the two groups, let the rank of the ith item in group 1 be R i1 and that in group 2 be R i2 , N be the number of items, and
The RAF is defined as
The maximum rank agreement factor (RAFmax) is defined as
The percentage disagreement (PD) is defined as
The percentage agreement (PA) is defined as
The higher the value of RAF, the lower the agreement will be between the two groups. A RAF of zero means perfect agreement, and a PA of greater than 55% can be considered as a good agreement between the groups (Zhang 2005a) .
As shown in Table 14 , the PA is 58.54% for the two groups of respondents from academia and the industry. The results of agreement analysis have shown that the experts from academia and the industry have a good agreement on the ranking of risk factors. Therefore, according to all responses as shown in Table  5 , of 21 risk factors, the top five most significant ones are: (1) public opposition; (2) environmental pollution; (3) land acquisition and administration approval risk; (4) revenue risk; and (5) government credit risk. Public opposition and environmental pollution are always considered as the most critical risk factors in PPP WTE incineration projects, which are also usually identified as key risks in previous studies (Mills et al. 2006; Song et al. 2013) . And these critical risk factors are belonging to the component of "lack of government support" and component of "lack of social and environmental management" as shown in Table 13 .
Public Opposition
Public acceptance is considered most critical for the effectiveness of WTE incineration project implementation, which is different from some other sectors. For example, the development of subway could increase the nearby housing price, which will be welcomed by the nearby residents. However, due to the air pollution caused by the waste incineration, the development of WTE incineration project will cause serious public opposition from nearby residents and also have negative impact on nearby housing price (Huang 2012) . Besides, the public opposition will cause other problems in PPP WTE incineration projects.
The public opposition might cause government default. For example, the Jiangsu Wujiang WTE incineration project in China was suspended by the local government due to the strongly public opposition (Song et al. 2012) . Also, from the private sector's perspective, the public opposition would also lead to a delay in land acquisition or administration approval. Such as in Guangzhou Panyu project in China, the approval of environmental assessment was delay due to the public opposition, and eventually caused project suspended (Chen 2013; Song et al. 2012 ).
Environmental Pollution
The incineration of MSW not only may produce emissions of toxic air pollutants, but also may generate considerable volumes of solid residues, e.g., bottom ash, grate sifting, fly ash, and air pollution control (APC) residue, which are generated at different points in the process of MSW incineration (Zhang et al. 2010) . The environmental pollution from MSW incineration will cause public opposition and impede the development of WTE incineration project. In addition, during the operation of the WTE incineration project, the extra cost will be spent on treatment of leachate, air pollution and fly-ash control to meet the relevant environmental standards if there was an environmental pollution incident. Therefore, the environmental pollution might cause risks in operation phase, such as the operation cost overrun. Sometimes private sectors even need to spend extra money on public relationship management while facing serious environmental pollution. And also, the acid emissions would impact the operation performance negatively because of equipment's corrosion. For example, in Guangzhou Likeng WTE incineration project in China, there was an operation incident happened which is the result of equipment's corrosion by acid emissions (Song et al. 2010 ).
Land Acquisition and Administration Approval Risk
The risk of land acquisition and administration approval risk refers to improper site selection, delay in acquiring the site and relevant administration approval (World Bank 2014), which is significant in PPP WTE incineration projects. Normally the site of WTE incineration projects should be located near water downstream and downwind areas of the city. Otherwise a serious environmental pollution might be caused (Chen 2013; Song et al. 2012 ). Because of the potential environmental pollution and public opposition caused by WTE incineration project, the approval of environmental impact assessment (EIA) is always delayed, which may cause delay in completion or even project suspended.
Revenue Risk
The subsidy of MSW treatment from local government and income of selling the generated electricity power are the main revenue of PPP WTE incineration project (Song et al. 2015) . A serious revenue risk will lead to financial loss of the project and even cause project failure.
Normally the price of grid-connected power will not be adjusted corresponding to the operation cost fluctuation, and mostly influenced by the policies issued by the government. For example, in 2012, the central government in China issued the notice on improving the price policies of the municipal solid waste incineration for power generation, which established a well-designed pricing mechanism of electricity generation for WTE incineration projects in China. The conversion coefficient from MSW to grid-connected power is temporarily determined to be 280 kWh/ton and the price of grid-connected power is 0.65 RMB/kWh (it is valid for the WTE incineration projects approved since January 1st, 2006), which is higher than the average price of grid-connected power paid before in China (Song et al. 2013) .
On the other hand, the subsidy of MSW treatment could usually be adjusted under the conditions predefined in the PPP contract to cover the operation cost inflation. Therefore, if the PPP contract was not well designed or the government refused to adjust the subsidy as defined in the contract, a serious revenue risk will be encountered.
Government Credit Risk
The government credit risk is a kind of risk encountered with high occurrence frequency in PPP projects all over the world (Hainz and Kleimeier 2012; Qi et al. 2009; Wang and Tiong 2000) . Usually, the MSW treatment contracts in PPP WTE incineration projects are "Take-or-Pay" contracts, which mean that even though the governments could not provide enough MSW, they still need to pay subsidy for MSW treatment as promised in the contract. In PPP WTE incineration project, the government default usually results in public agencies' not fully undertaking the duties of paying for MSW treatment subsidy, which could lead to revenue risk happening in some cases. Such situations could be found in Shenzhen Nanshan WTE incineration projects in China (Song et al. 2010) .
Although the government credit risk is quite important, Qi et al. (2009) had pointed out that the government credit risk happening was always caused by other risk factors, such as public opposition, opportunism of local government, moral hazard and opportunism of private sector during decision-making process, and incompleteness of law or change in law.
CONCLUSIONS AND FUTURE STUDY
MSW has tremendously grown due to the global economic growth and worldwide mass urbanization. WTE incineration is one of the effective MSW treatment methods, which has been widely used in many countries. PPP is regarded as an effective mechanism to attract investment from the private sector to provide infrastructure and public services to improve efficiency in the delivery of such works and services. Consequently, a large number of WTE incineration projects have been developed through the PPP arrangement. However, there are still many failures have been encountered in PPP WTE incineration projects due to a variety of risk factors, especially the critical ones.
Through the literature review, we have identified 21 risk factors for PPP WTE incineration projects, the significance index of each risk factor and the ranking has been given based on a questionnaire survey. Of all the 21 risk factors, the top five most significant ones are: (1) public opposition; (2) environmental pollution; (3) land acquisition and administration approval risk; (4) revenue risk; and (5) government credit risk, which are considered as the critical risk factors.
Factor analysis of these 21 risk factors has determined the major common dimensions of the project failure reason in PPP WTE incineration project. The Mann Whitney U test shows that the industrial and academic sectors consider risk factors rather similarly, and the KMO test and Bartlett's test confirm the adequacy (at least for the agreeable risk factors) and quality of the survey. Also, it is found that the top five critical risk factors belong to the component of "lack of government support" and component of "lack of social and environmental management", that would direct and concentrate the efforts of the government and private sector in such aspects to achieve the project success in PPP WTE incineration project. The establishment of the project failure reason dimensions and the detail analysis of each critical risk factor will be helpful to both of the public and private sector to design preventive measures.
Several causal relationships between the critical risk factors have been analyzed as well. For example, the environmental pollution during the MSW incineration will cause public opposition, and eventually might cause government default. And also, the government credit risk will cause revenue risk to the project if the government refused to adjust the subsidy of MSW treatment as defined in the PPP contract. Therefore, the risk of environmental pollution should be handed well in order to avoid the public opposition and the contract should be well designed to manage the government credit risk as the prevent measure against the revenue risk. The casual relationships between the risk factors will be investigated systematically in the future study, and that will be helpful to better understand the risk factors and design effective risk response strategies for PPP WTE incineration projects.
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